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"The Effect of the Technological Melting Operation of the Open Hearth Furnace 
on the Hydrogen Absorption of Metals". 


Nauch, Tr. Dnepropetr, Metallurg. In-ta, No 30, pp 62~69, 19536 


Shows theoretical relation between extent of hydrogen evolved and 
purning rate of carbon from the metal bath. Melting indexes of spring 
steel confirmed the above and indicated that a low hydrogen content in 
the molten steel results from a rapid carbon-burning rate. In order 
to prevent a high hydrogen content in the steel during the deoxidation 
period, the following steps should be taken: (1) making this period 
as short as possible; (2) not adding lime or other additives containing 
moisture; (3) adding of anhydrous deoxidants only. (RZhKhim, No 4, 1955) 
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SOV/137-59- 3-5080 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p27? (USSR) 


AUTHORS: Chekmarevy, A. P., Levin, S. L. 


TITLE: Forty Years of Metallurgy at Dnepropetrovsk (Metallurgiya Dnepro- 


petrovshchiny za 40 let) 


PERIODICAL: Byul. tekhn. inform. Dnepropetr. obl. otd. O-va po rasprostr. 
polit. i nauchn. znaniy UkrSSR, 1957, Nr 4-5, pp 8-13 


ABSTRACT: A survey is made of the development of metallurgy in the Dnepr 


river area from its beginning to the present.time. 
T. K. 
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VARMAVSKIY, 1.Ne3; MIKHAYLIKOV, S.V., kand, tekhn, nauk, ctarshiy nauchnyy 

sotrudnik; BAPFIZMANSKIY, V.1., cnd, tekhn. nauk, dots.; LEVIN, 
ster profes doktor tekhn, nauk.; OYKS, 6.N., prof., doktor teknn. 

nauk; GERBER, M.9o; BIGHYEY, A.H., kand, tekh, nauk, dots,; LIFSHITS, 
S.1., kand, takhn, nauk; POLYAKOV, AeYu., kKand, wkhn, nauk, starshiy 
nauchnyy sotrudnik; FOFANOY, A.A., kand, tekhn, nauk, starshiy nauch- 
nyy sotrudnik; OGRYZKIN, Ye.M.; GONCHARENKO, N.I., kand, tekhn, nauk; 
ABRAMOV, B.A., nauchnyy sotrudnik; MALINOVSKIY, V.G.; LAPOPYSHKIN, 
N.M., kand, tekhn, nauk; AFAHAS'YEV, 3.G., kand, tekhn, nauk; 
SHUMOV, M.M., starshiy nauchnyy sotrudnik; IVANOV, Ye.V.; EPSHTRYS, 
Z.D., starshiy nauchnyy sotrudnik, 


Discussions, Biul, TSNIIOHM no.18/19:107-119 '57. (MIRA 11:4) 


1, Nachal'nik konvertnogo tsekha Orsko~-Khalilovskogo kombinata (for 
Yarnavekiy. 2. Institut metallurgii Ural'ekogo filiala AW SSSR 
(for Mikhaylikov, Abramov). 3. Direktor Ukrainskqo instituta 
metallov (for Goncharenko).4, Dnepropetrovakiy metallurgicheskiy 
institut (for Baptizmanskiy, Ievin). 5. Zaveduyushchiy kafedroy 
metallurgii stali Moskovekogo instituta stali (for Oyke). 6. Za~ 
veduyushchiy laboratoriyey Yenakiyevekogo metallurgicheskogo 
tekhnikuma (for Gerber). 7. Kafedra metallurgii tali Magni togor- 
akogo gorno-metallurgicheskogo instituta (for Bigeyev). 8 Ruko~ 
poditel! konverternoy eruppy TSentral'noy savodskoy laboratorii 
savoda im, Petrovakogo (for Idfshits), 9, Institut metallureii 
in, Baykova AN SSSR (for Folyakor). 

(Continaed on next card) 
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VARNAVSKIY, I.H.---(continued) Card 2, 
10, Ural'skiy institut metallov (for Pofancv), 11, Institut chernoy 
metallurgii AN USSR (for Ogryzkin). 12, Machal'nik ?Sentral'noy 
zavodskoy laboratorii Yenakiyevskogo metallurgicheskogo savoda 
(for Malinovekiy). 13. TSentral'nyy nacuhno-issledovatel 'skiy 
institut chernoy metallurgii (for lapotyshkin, Shumov, Bpshteyn). 
14, Bachal 'nik konverternoy laboratorii T3entral'nogo nauchno- 
issledovatel'skogo instituta chernoy metallurgii (for Afanas'yev), 
15, Nachal'nik laboratorii Vaesoyuznogo nauchno~issledovatel 'skoge 
instituta ogneuporov (for Ivanov). 

(Bessemer process) 
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SOV/137-58-9- 18609 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 63(USSR) 


AUTHOR: Levin, S.L. 


TITLE: n the Theory of the Oxidation of Elements During Basic Bes- 
semer Blowing (K teorii okisleniya elementov pri tomasovskoy 


produvke) 


PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Chernaya metallurgiya, 1958, 
Nr 2, pp 76-83 


ABSTRACT: During blowing the oxidation of the impurities (I) contained 
in cast iron occurs in the zone of blowing (ZB) and in the circu- 
lation zone (CZ). Fe and C undergo oxidation in the ZB. In the 
CZ Si, Mn, P, and © undergo oxidation at the expense of oxy- 
gen which is dissolved in the metal. It is assumed that, in the 
course of blowing, the content of oxygen [0] approaches valucs 
which correspond to the equilibrium compositions with Si (%O} si, 
Mn[%0] mn: P[ %0) Pp and C[ 0] Cc: Oxidation of the lis pus- 
sible whenever the content of oxygen exceeds the corresponding 
values of [%0] sj [ %°] Mn: [ %O] p, and [%O] ¢- In accord- 
Card 1/3 ance: With the sequence of oxidation, the basic Bessemer 
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On the Theory of the Oxidation of Elements During Basic Bessemer Blowing 


smelting may be broken down into three periods: Oxidation of Si, oxidation 
of C, and oxidation of P. [ %O J ci: [ %0},,, and [%o] Mn @Fe computed with 


with the aid of the following equations: 
log) Kg; = logy 1/ [%Si] + [%O]* = 31,000/T- 12.15; 


log) gKp = 1081 9'8@Ca, P09) /L %P]2: ol"tagag)*= ai baie as 
108, GKyin-o0 7 19810 uno) / [PM] « [%O]=12,000/T-5.73 . 


The first equation can be employed when computing the content of oxygen in 
the beginning of the blowing because at that stage the metal contains sus- 
pended silicate particles. During the first period the [%O] gj 18 smaller 


than the corresponding values of [ %0] p and (%0] c: For this reason Si is 


primarily the element which undergoes oxidation in the ZB, the Mn and C 
being only partially oxidized. In the second period the oxygen content is de- 
termined by the content of carbon which may oxidize in the ZB as well as in 
the CZ. Owing to increased temperatures, the Mn does not undergo oxida- 
tion. The intensive oxidation of the P in the third stage is governed by the 
relation [O ] > [%Q}p [O] ; the equilibrium with P is determined by the P 
Card 2/3 
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content, the temperature, and the quantity A = (a Mia )4, In this 
Ca4P20g CaO 


instance, an increase in temperature and a reduction of P content, both favor- 
ing an increase in O content, prevail over the effect of a change in the compo- 
sition of slag (reducing the A to a value of 1) which normally tends to reduce 
the O content. At the end of the third period, the Mn also undergoes oxida- 
tion owing to a considerable increase in the oxygen content. By employing 
the equilibrium reactions of Si, P, and Mn it is possible to explain the pro- 
gress of oxidation of the 1 observed during basic Bessemer blowing. It is 
recommended that a similar analysis of the progress of oxidation of I be em- 
ployed in developing novel engineering processes of blowing. 

IK. 
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ABSTRACT: The oxide inclosures in the metal samples which were taken 
during the melting period up to the initial deoxidation con- 
sist mainly of ferric oxide, aluminum oxide, and silicates 
as well as of small quantities of quartz and spinels. The rate 
of the carbon combustion in the boiling period exercises a 
decisive influence on the purification of the metals from 
oxide inclosures (Table 2). The data of table 2 show that the 
content of the oxide inclosures is reduced with the increase 
of the rate of the carbon combustion. The dynamics of the 
change in the content and in the composition of the oxide 
inclosures during the deoxidation period of the metal was 
investigated by an addition of ferromanganese, then ferro- 
silicon, or only ferromanganese. The content and the compo- 
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dependence on the added aluminum quantity were investigated 
and. the results are given in table 5. Metal samples which were 
oxidized only with silicon and manganese contain mainly 
silicate inclosures. If aluminum is added to these samples 
they contain also aluminum oxide inclosures. Aluminum binds 
the oxygen of the steel samples in the deoxidation of the 
steel samples with aluminum, and aluminum occurs as 
impurification in the inclosures. The determination of the 
nonmetallic inclosures was carried out by the 

Engineers N. P. Spasskaya and L. Yu. Vaynshteyn and the 
Technician L. I. Shcheglova. There are 5 tables and 

5 Soviet references. 
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1958, 19 - 27) 
TEXT: An investigation was carried out as to the organization of an effi- 
cient smelting and casting technique for steel 08 HI1(08 KP) for armor plate. It 
was established that the reason for the formation of laminations is the presence 
of nonmetallic impurities consisting of oxides with a predominant proportion of 
MnO, and the evolved shrink hole. In order to reduce the contamination of the ¥ 
sheet by lamination it is necessary that: 1) the Mn content be proportional to 
the C content, the optimal Mn content being 0.33-0.43%; 2) the 3 content should 
be <0 .078; 3) the smelting duration should be < 3 hours, the C content after 
the melting 0.6%, the C burn-off vate during the pure boiling >0.12¢/nr, and 
during the last 45 min of pure boiling >0.03% C/fnr; 4) the temperature for 
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pouring the steel O8KP should be between the limits 1,600-1,620°C; 5) the casting- 

mold temperature should be< 140°C, The experimental checking of various admix- 

tures of Al in the ladle has shown that an admixture of 200 grams/ton of steel is 
optimal, The pouring of steel O8KP should be carried out by the use of a siphon 

at a rate of 0,20-0,25 m/min and a socket diameter of 40 mm, a 


V. Gasilina 


[Abstracter's note: Complete translation] 


Card 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929530002-1" 


2.x (Rl IS tame Soe gta te EN 


DEER ONED ebb RELEASE: 08/ 23/2000 CIA-RDP86-00513R000929530002-1 


[LE VIN, ts a 
PHASE I BOOK EXPLOITATION sov /5556 


Moscow, Institut stali. 


Novoye v teorii 1 prektike proizvodstva martenovskoy stali (Rew (Developments ] 
in the Theory and Practice of Open-Hearth Steelmaking) Moscow, Metallurgizdat, 
1961. 439 p. (Series: Trudy Mezhvuzovskogo nauchnogo soveshchaniys) 

_ 2,150 copies printed. 


Sponsoring Agency: Ministerstvo vyseshego 1 srednego spetsial’nogo obrazovaniya 
RSFSR. Moskovskiy institut stali iment I. V. Stalina, ° 


Eds.: M, A. Glinkov, Professor, Doctor of Technical Sciences, V. V. Kondakov, 
Professor, Doctor of Technical Sciences, V, A, Kudrin, Docent, Candidate of 
‘Technical Sciences, G. N. Oyks, Professor, Doctor of Techrical Sciences, 
and V, I, Yavoyskiy, Professor, Doctor of Technical Sciences; Ed.: Ye. A. 
Borko; Ed, of Publishing House: N. D. Gromov; Tech, Ed.: A. I. Karasev. 


PURPOSE: This collection of articles is 4ntended for members of scientific 
institutions, faculty members of schools of higher education, engineers 
concerned with metallurgical processes and physical chemistry, and students 
specializing in these fields. 
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COVERAGE: The collection contains papers reviewing the development of open- 
hearth steelmaking theory and practice. The papers, written by staff 
members of schools of higher education, scientific research institutes, 
and main laboratories of metallurgical plants, were presented and discussed 
at the Scientific Conference of Schools of Higher Education. The following 
topics are considered: the kinetics and mechanism of carbon oxidation; the 
process of slag formation in open-hearth furnaces using in the charge either 
ore-lime briquets or composite flux (the product of calcining the mixture of 
lime with bauxite); the behavior of hydrogen in the open-hearth bath; metal 
desulfurization processes; the control of the open-hearth thermal melting 
regime and its automation; heat-engineering problems in large-capacity 
furnaces; aerodynamic properties of fuel gases and their flow in the furnace 
combustion chamber; and the improvement of high-alloy steel quality through 
the utilization of vacuum and natural gases, The following persons took 
part in the discussion of the papers at the Conference: S.I. Filippov, 

V.A. Kudrin, M.A. Glinkov, B,P, Nam, V.I. Yavoyskiy, GN. Oyks and Ye. 

V. Chelishchev (Moscow Steel Institute); Ye, A. Kazachkov. ana A. 3, 
Kharitonov (Zhdanov Metallurgical Institute); N.S. Mikhaylets(Institute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sciences USSR); 
A.I. Strogancv. and D. Ye. Povolotskiy (Chelyabinsk Polytechnic Institute); 
P.V. Umrikhin Ural Polytechnic Institute); I.I. Fomin (the Moscow "Serp i 
molot" Metallurgical Plant); V.A. Fuklev (Central Asian Polytechnic Institute} 
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l. Zamestitel’ ministra zdravookhraneniya 1 sctsial’nogo obespecheniya 
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(for Levin) 
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_LeViN, S.B., Dr. Tech. Sci. (dias) "Mixing and Separation of 
Flows in Branching Ventilation,iCooling, and Gae-Supply Syeteme," 
Leningrad, 1961, 19 pp (Leningrad Civil Eng. Inetit) 200 copies 
(KL Supp 12-61, 261). 
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Mechanical treatment of the surfaces of large panes] made of 
porous concretes. Stroi. i dor.mashinosty. 1 no.12:24-26 D '56, 
(Concrete slabs) (MLRA 10:1) 
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Investigating the machinability of porous concretes vy cutting 
tools, Isv, AN Arm, SSR, Ser, tekh, nauk 10 no.5:75-82 '57. 
(MIRA 11:1) 
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Using machinery for finishing surfaces of cellular concrete panels. 
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LEVIN, &.S. insh, 


Performance of the MS-14 gauging machine. Stroi.i dor.sashinostr. 
3 no.10:30-31 O '58, (MIRA 11:11) 
(Concrete construction) 
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AUTHOR:._Levin, 5.8., Engineer 80V/97-58-8-11/13 


TITIB: | Factory Finish of Cellular Concrete Products (Zavodskaya 
otdelka izdeliy iz yacheistykh betonov) 


PERIODICAL: Beton i Zhelezobeton, 1958, Nr 8, pp 314 - 316 (USSR) 


ABSTRACT: The Minsk Factory imeni K.Ye. Voroshilov has already 
produced 70 surface-finishing machines MS-14 (Figure 1). 
The machine MS-14 consists of cutting frame and table 
which work in automated cycle. This machine could take 
panels and blocks up to 3.5 m long and 2 m wide. To take 
units up to 3.6 m widths, the Kiyev Branch of the 
Giprostrommash designed a new type of surface-finishing 
machine..The cutting drum of the machine 6-14, which has 
a diameter of 1 000 mm, is illustrated in Figure 2. 
8 cutting knives are fixed to this drum. The best materials 
for these cutting edges appear to be hard alloys, Mark VK-8. 
Tests showed that the smallest losses in cutting occur 
when the angle of the cutting instrument is O degrees and 
the main rear angle being 13 -.16° (OST VES 6898). It 
was also found that the optimal speed of cutting when 
working cellular concrete is between the limits of 720 - 
920 m/min, and the most economical speed when cutting dense 
Cardl/2 concrete is within the limit of 170 ~ 200 n/min (Izvestiya 
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Selecting methods for cutting porous concrete products. Prom. rdan- 
no.1:81-87 159. (MIRA 1328) 
(Lightweight concrete) (Cutting machines) 
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AUTHOR: Ievin, S.S., Engineer 

TITLE: ~—Wachining Targe Reinforced Concrete Parts (Obrabotka 
rezaniyem krupnogabaritnykh zhelezobetonnykh detaley) 


PERIODICAL: Vestnik Mashinostroyeniya, 1959, Nr 2, p 55 (USSR) 


ABSTRACT: There has been a trend recently towards replacement of 
heavy iron castings by reinforced concrete in Soviet 
machine construction. Investigations have been made to 
find the best form of tools and cutting parameters for 
machining cement-sand concrete. ‘Tungsten carbide tools 
cutting at 150 to 200 m/min, with feed of 0.25 to 0.5 mm 
per (planing) stroke can give a class 6 finish with 
minimum tool wear. ‘The front and flank angles of the 
tool should be 0° and 13° ~ 16° respectively. A graph 
shows specific cutting effort (kg/mm/mm? of material 
removed) versus width of cut (mm/stroke). This beccmes 
asymtotic with feed above 1.5 to 2 mm/stroke. A fomula 
for power requirement for end milling is given and a 
tabulation of surface roughness (microns) for different 
rates of feed (mm/stroke). There is 1 figure. 
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